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Purpose: This study evaluated, revised, and assessed improvements of a paediatric mild 
hearing loss brochure for readability and suitability. 
Method: The brochure was evaluated for readability using three readability formulas: (1) F-
K, (2) FOG, and (3) SMOG. Suitability was assessed using the SAM tool. The brochure was 
then revised using best practice guidelines, then re-evaluated using the same method as for 
the original. Learner verification was undertaken to ascertain improvements along measures 
of comprehension, self-efficacy, and preferences by way of an online Qualtrics survey. 
Results: Readability assessment of the original brochure indicated that it was written at a 
level too difficult for its intended recipients. Evaluation of the suitability was determined to 
be ‘adequate’. Assessment of the revised brochure showed significant improvements in both 
readability and suitability. Results of statistical testing indicated that there were no significant 
differences between the original and the revised brochure in terms of comprehension, self-
efficacy, and preferences.  
Conclusion: Health professionals have a responsibility to ensure that the health education 
materials provided to parents of children with mild hearing loss are readable, suitable, and 
promote understanding. To this effect, existing resources should, if indicated, be revised or 
new resources be developed which support the health literacy of the intended recipients. 
Further research is needed to identify whether significant improvements can be gained by 
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Chapter 1: Introduction 
1.1 Hearing Loss in Children 
Prevalence of disabling hearing loss (HL) (40 decibel hearing level (dB HL) in the 
better ear in adults, and 30 dB HL for children) has been estimated to be more than 5% - or 
466 million of the world’s population, a number  predicted to grow to over 900 million by 
2050 (World Health Organisation [WHO], 2020). This makes HL the most prevalent 
disability worldwide (WHO, 2004). The WHO predicts that 34 million children globally 
(1.7%) are affected by disabling HL (WHO, 2020). Data for prevalence rates for HL in 
children in New Zealand is collected and reported annually through the Deafness Notification 
Database, drawing figures from audiology clinician reporting of children under the age of 19 
years with newly diagnosed permanent HL. In 2018, 207 notifications were made to the 
database. Using international prevalence estimates, based on a population of 1.167 million 
children, 245 children per year are predicted to be diagnosed with HL in New Zealand (Digby 
et al., 2014). The National Screening Unit (NSU) estimates that between 135 and 170 babies 
are born in New Zealand per year with a permanent HL (NSU, 2014). This suggests that the 
difference in HL present at birth and HL notified to the database is attributable to late onset or 
acquired HL.  
Māori children are over-represented in rates of HL with the number of diagnoses 
disproportionate to the population (Digby et al., 2014; Statistics New Zealand - Tatauranga 
Aotearoa, 2014). In 2018, 39% of reported HL were assigned to Māori children, who make 
up only 22% of the population (Digby, 2019). In comparison, New Zealand European at 67% 
of the population accounted for 55% of the total HL rate (Digby, 2019). Māori are also more 
likely to have an additional disability, further contributing to expected poor outcomes 




1.1.1 Mild Hearing Loss in Children 
There is currently no clear standardised audiological definition for mild hearing loss 
(MHL). The classifications adopted in various countries differ based on frequencies tested, 
types of test carried out (e.g. air conduction, bone conduction, auditory brainstem response), 
and the criteria used to report thresholds (Ross et al., 2008). In New Zealand, MHL is defined 
as a loss of hearing where average thresholds at 500 – 4000 Hertz (Hz) are in the range of 26 
- 40 dB HL, based on the Clark (1981) classifications for HL (Digby, 2019). For purposes of 
this study, MHL refers to a permanent loss of the Clark (1981) classification which is un-
remediable.  
 
1.1.1.1 Prevalence of Mild Hearing Loss in Children 
In New Zealand, MHL among children is reportedly the highest severity type being 
identified as 54% of all ranges of severity (Digby, 2019). Newborn screening programmes 
(New Zealand included) often do not pick up a MHL (Cone et al., 2010; Ross et al., 2008), 
and given the nature of these losses, can be difficult to detect. It is expected therefore, that 
rates for children with a MHL will be even higher than those reported (McKay et al., 2008). 
International figures support New Zealand data that MHL prevalence rates in children is far 
higher than other severity types (Ching et al., 2006; Feder et al., 2017; Moore et al., 2019). In 
countries that include MHL as part of their screening programmes, rates of this type of HL 
are reported to be substantial. A study by Fitzpatrick et al. (2014) for example, found that 
more than 40% of infants identified by a newborn hearing screening program in Canada, have 
permanent MHL. Furthermore, Māori are more likely to have a mild degree of HL which often 
goes undiagnosed or is diagnosed late (Digby, 2019; Digby et al., 2014). Indeed, Māori 
children are currently being diagnosed an average of 7.5 months later than non-Māori (Digby, 
2019). In addition, disparities in access to and through the health system for Māori, may also 
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go some way to contributing to under-reporting (Jansen et al., 2008). Gibb et al. (2019) found 
that Māori and Pacific children, those living in areas of deprivation, children with younger 
mothers, and those with a worse health status are less likely to complete these checks. Late 
diagnosis can delay successful intervention, thereby contributing to poorer outcomes. 
 
1.1.1.2 Impact of Mild Hearing Loss on Children 
Although the WHO defines disabling HL in children as being ˃ 30 dB HL, numerous 
studies have determined that the impact of even lesser degrees of HL on children in terms of 
speech and language development, academic performance, emotional, and psychosocial 
outcomes can be considerable (Bess et al., 1998; Cone et al., 2010; Đoković et al., 2014; 
Fitzpatrick et al., 2019; Winiger et al., 2016). The far-reaching consequences of the impact of 
MHL can stretch beyond the HL itself with secondary aspects such as embarrassment, social 
exclusion, behaviour, and tension within the family also experienced by the child (Northern 
& Downs, 2014; Ross et al., 2008). Furthermore, future vocational opportunities and 
subsequent economic and societal issues may result from these disparities. 
Research undertaken in the 1980s and 1990s summarised in reviews, highlighted the 
risk for children with untreated MHL regarding poor academic performance and language 
outcomes when compared to children with normal hearing particularly in the areas of reading, 
vocabulary and phonological skills (Tharpe, 2008; Wake et al., 2006). A similar review by 
Winiger et al (2016) involving 69 articles spanning more than 50 years, reported a large body 
of evidence which highlighted negative effects of untreated MHL in children, with challenges 
commonly associated with speech recognition, language development, listening effort, 
academic performance, emotional and psychosocial well-being. Similarly, results from a 
recent study undertaken by Moore et al. (2019) on children aged between 6 and 11 years with 
HL between 15 and 30 dB HL, found poorer auditory processing, cognitive abilities, and 
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speech in noise difficulty relative to children with normal hearing, with a direct relationship 
between increasing degree of HL and poorer outcomes. Dokovic et al. (2014) found that 
children with a MHL who were unaided presented with deficits in morphosyntactic skills and 
phonological memory when compared to children with normal hearing. 
In contrast to this evidence, a longitudinal study undertaken on 48 children found a 
minimal impact on speech language development in under 3 year olds who had their HL 
identified early, however, assessments at later preschool ages identified lower levels of 
performance in communication development, prompting the authors to highlight the risk of 
progressive loss in these children (Fitzpatrick et al., 2018). Indeed, as discussed earlier, 
children with mild degrees of HL are often identified late, and progression of this loss is 
predicted to occur in 20 - 30% of cases (Fitzpatrick et al., 2017). Further it has been 
determined that even when early identification is established, studies have shown poorer 
language development in these children (Yoshinaga-Itano et al., 2008). 
Although comparison of these studies is challenging due to the differing definitions of 
degree of loss used, and measures utilised, it is clear that the impact of children with MHL 
even at levels ˂ 30 dB HL when compared to children with normal hearing is substantial 
(Ross et al., 2008). Decisions based around how to provide services and management for 
these children rely on knowledge of these impacts and more studies are needed to determine 
the level at which intervention is required (McKay et al., 2008).  
 
1.1.1.3 Management of Mild Hearing Loss in Children 
While the efficacy of early diagnosis and intervention for children with moderate or 
worse degrees of HL is unequivocal, as discussed previously, the risk for adverse effects of 
MHL on children is becoming more apparent. This research suggests that while the diagnosis 
of MHL is important, the evidence for intervention for these children is less clear (McKay et 
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al., 2008; Most, 2006). Indeed, children with more severe degrees of HL have been found to 
be more likely to have support in the form of auditory rehabilitation, hearing device use, and 
support in schools (Antia et al., 2009; Kuppler et al., 2013), meaning that children with MHL 
often miss out on these support structures. Because there are no guidelines for intervention 
and rehabilitation for this cohort, support has been largely fragmented (Fitzpatrick et al., 
2014; Holstrum et al., 2008). Given MHL is the most prevalent of all severities of HL, and 
that many of these losses are progressive in nature, it is crucial that research is undertaken to 
determine how best to approach the management in order to mitigate the adverse impacts of 
this severity of loss.  
Approaches to the management of care in terms of intervention and/or amplification 
in children with MHL is often based on a failure-based ‘wait and see’ method, monitoring for 
either a decline in speech and language development, academic performance or change in 
hearing (Winiger et al., 2016). Best practice approaches are unknown to practitioners due to a 
lack of efficacy studies (Holstrum et al., 2008), therefore management recommendations 
based on a ‘case by case’ basis have been advocated in order to tailor care to individual’s 
needs (Bagatto, 2020). More recently there has been an increase in early fitting of hearing 
devices based on emerging evidence of the benefits of early amplification for children with 
MHL (Fitzpatrick et al., 2014; Tomblin et al., 2014), however there remains a measure of 
uncertainty, as the evidence shows that not all children with MHL receive benefit, and that 
the audiogram alone is insufficient in determining risk (Holstrum et al., 2008). Walker et al. 
(2015) found hearing aid use in children aged 5 - 7 years with MHL resulted in better 
vocabulary and grammar outcomes, and was the largest predictor of expressive language 
scores. The authors suggested that inconsistent and non-use of hearing aids in children with 
MHL reported in studies by Fitzpatrick et al. (2010) and Walker et al. (2013), could be 
remediated by early intervention. 
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Due to a paucity of information about the benefits of amplification and what 
components of intervention are appropriate, it has been suggested that answers may be best 
elicited from parents (Fitzpatrick et al., 2019). In order that practitioners are able to provide 
appropriate and supportive care, an understanding of parental perspectives and experiences is 
needed (Grandpierre et al., 2018). Moreover, because there is no single protocol for the 
management of children with MHL, it is essential that parents are educated about the impact 
of this severity of loss, and available interventions, so they can make informed decisions 
regarding care (Winiger et al., 2016). Communication and informational support have been 
highlighted by parents as important needs in order to successfully navigate choices pertaining 
to their child’s interventions (Scarinci et al., 2018). Improving outcomes is vital to ensuring 
that a child with MHL can achieve at the same level as children with normal hearing. 
Although early identification and intervention is paramount, successful outcomes can be 
augmented by enabling parental knowledge, self-efficacy and the ability to manage care for 
their child.   
 
1.1.1.3.1 Whānau Centered Approach 
The term family-centered care came into existence in the 1960s within the health care 
domain as practitioners began to encourage a greater role of decision making for families 
(Roush & Kamo, 2014). Today there is compelling evidence that implementation of family 
centered care in paediatric health care leads to improved outcomes in terms of; enhanced 
child and family health, improved quality of life within the family, greater service 
satisfaction, better family-professional communication, and improved service cost efficiency 
(Ekberg et al., 2018). Adopting a model of family centered care is therefore considered to be 
‘best practice’ for the delivery of intervention services for children with HL and their families 
with the goal of developing empowered families, who are able to make appropriate decisions 
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for themselves and their child (American Speech Language and Hearing Association 
[ASHA], 2008). Further, Moeller (2000), identified family involvement as being one of the 
strongest contributing factors in outcomes of language development. Aligning identification 
and intervention service delivery to the preferences and expectations of families can have a 
substantial impact on the outcomes for children with HL (Fitzpatrick et al., 2008). 
Studies have highlighted the importance of identifying parent’s perspectives in 
determining appropriate care for children with HL (Fitzpatrick et al., 2008). Fitzpatrick et al. 
(2008) interviewed 17 families to ascertain the components of service delivery that were most 
important to families of children with HL. Their findings showed the main factors revolved 
around; service management, providing appropriate information, and parental support. 
Nickbakht et al. (2019), undertook an explorative qualitative study involving 28 participants 
to extract thematic preferences for HL intervention. The 4 main themes reported in this study 
included families requiring: ongoing support from professionals, information specific to their 
needs, additional support for those with dual or multiple disabilities, and support from other 
families (Nickbakht, 2019).  
There is however, a lack of research within the context of parent’s views and 
experiences for children with MHL, which is necessary to tailor care and support for this 
cohort due to management differing from the more severe HL degrees (Grandpierre et al., 
2018). Grandpierre et al. (2018) used semi-structured interviews with parents of children 
diagnosed with MHL. Parents in this study reported that specifically they required more 
information on HL, intervention and amplification options, and longer-term support across 
the early school years. The authors also proposed that further studies be conducted on parents 
from a range of socioeconomic levels in order to assimilate a broader understanding of 
family’s needs. A similar study by Fitzpatrick et al. (2016) additionally found that parents of 
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children with a MHL felt confused about information regarding amplification and 
intervention given by audiologists which hampered decision making.  
 
1.1.1.3.2 Shared Decision Making 
Because families are required to make a number of decisions from a diagnosis of HL 
through intervention and rehabilitation, they require a wealth of information and support. 
Parents are tasked with decision making regarding interventions such as; communication 
approach, speech language therapy, amplification/technology options, funding options, social 
and educational support, and habilitation, with children having HL and additional disabilities 
requiring additional support (Nickbakht et al., 2019). For parents of children with a MHL, 
decision making around interventions is more complex as optimal interventions are less clear 
cut (Bagatto, 2020). Ultimately, the goal of providing informational counselling should serve 
as a basis for enabling the ability of families to make well informed and timely decisions. The 
audiologist’s role in informational counseling is the provision of clear, concise and unbiased 
explanations and sufficient information, affording families the ability to make informed 
choices (ASHA, 2008). Pryce and Hall (2014) stress that shared decision making should be 
practiced through both the sharing of information, and equality of relationships between the 
practitioners and clients.  
Légaré and Witteman (2013), identified three key elements of shared decision 
making; acknowledgement that a decision is required, knowing and understanding the best 
evidence available concerning the risks and benefits, and including the preferences and 
values of the patient into the decision. A qualitative study undertaken by Laplante-Levesque 
et al. (2010) aimed to observe client’s experiences of shared decision making within 
audiology, with findings highlighting the importance of a client centered approach. Pryce and 
Hall (2014) explored the concept of shared decision making within the audiology context. 
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Their findings suggest that when shared decision making is practiced, there is a 
corresponding improvement in patient knowledge and involvement in care. As such there 
may be a subsequent reduction in unwanted variation in health care use and uptake, 
misdiagnosis of patient preference, and health care costs (Kelly-Campbell & Manchaiah, 
2020). Shared decision making therefore, can alleviate pressure on clinicians by liberating 
them from being the ‘expert’, and that empowering the client enables them to assume a 
greater responsibility for their own choices (Kelly-Campbell & Manchaiah, 2020). When 
shared decision making is practiced, patients receive better outcomes and experiences, 
however a patient’s degree of involvement is likely dictated by their level of health literacy 
meaning that sources of information must be appropriate for all members of the target 
audience (Stacey et al., 2017).  
 
1.2 Sources of Health Information 
Optimal health outcomes are reliant on the ability of the person to access accurate, 
reliable and appropriate health information. An understanding of where patients obtain 
health-related information is vital to help patients receive high quality resources, and enable 
participation in their own health decisions (Oedekoven et al., 2019). Although there is little 
information on where parents seek health information from (Fagnano et al., 2012), many 
studies have found that the choice and use of health sources is related to a person’s level of 
health literacy (Oedekoven et al., 2019). Health literacy will be discussed in the proceeding 
section. Consumers of healthcare may access information from a variety of sources including 
verbal, written and online, all of which have varying degrees of accuracy and usefulness 





1.2.1 Verbal Information 
Verbal information is commonly obtained from health care practitioners, family, 
friends, and the media (Kelly-Campbell & Manchaiah, 2020). Studies have found that 
patients’ preferred source of information is their health practitioner (Fagnano et al., 2012; 
Oedekoven et al., 2019). However, practitioners generally have far higher levels of education 
than that of the general population, and are subsequently prone to the use of jargon and a 
level of complexity higher than patients are able to understand (Aaronson et al., 2018; Castro 
et al., 2007). Given this gulf, the health care professional has a responsibility to guide access 
to appropriate sources of information, and spend time ensuring the information is understood 
regardless of the source (Fagnano et al., 2012; Freda, 2005).  
Following diagnosis of HL in a child, the audiologist is required to verbally explain 
the results to parents and outline ‘next steps’ in a sensitive and culturally appropriate fashion 
(Ministry of Health – Manatū Hauora [MOH], 2013). However, research has suggested that 
many parents feel dissatisfied with the way in which this information has been conveyed, 
citing the discussion as being ‘rushed’, constant use of jargon, and assumptions of pre-
existing parental knowledge (Russ et al., 2004; Tattersall & Young, 2006). Moreover, verbal 
recall of information is limited, with only 50% of information recalled after it is given, 50% 
of which is recalled incorrectly (Aaronson et al., 2019; Doak et al., 1996; Kessels, 2003). In 
addition, given the magnitude of the diagnosis, parents may take little onboard until they have 
a chance to come to terms with this news (Roush & Kamo, 2014). It is therefore crucial that 







1.2.2 Written Information 
Patients access health care information in a written format from sources such as 
leaflets, reports, magazine articles, and user guides. Verbal information given by clinicians 
should be supplemented with written materials in order to reinforce the message (Hoffman & 
Ladner, 2012). In addition, verbal conveyance of all key messages is unlikely to be achieved 
by busy health professionals (Klingbeil et al., 1995). Written materials are vital in guiding 
patients in understanding a diagnosis or aiding a decision about a procedure (Prieto et al., 
2020).  
In New Zealand brochures or pamphlets designed to give an explanation of HL, what 
this means for the child, and how to help manage the HL, are given to parents of children 
diagnosed with HL. Specifically, the NSU supplies brochures outlining these aspects which 
are distributed by audiologists in a District Health Board (DHB) setting. However, 
distribution of these materials does not in itself confer patient education. They are only useful 
if the information contained is comprehendible by the reader. A study by Arnold et al. (2006) 
evaluated the readability and suitability of brochures provided by the newborn hearing 
screening service in 48 states of the United States of America and Puerto Rico and found that 
92% of them were above the recommended reading grade level and unsuitable for readers.  
Similar studies have resulted in similar findings (Davis et al., 1994; Freda, 2005; Joubert & 
Githinji, 2013). It has been suggested that if a difficult section of a pamphlet is encountered, 
the individual will stop reading it (Klingbeil et al, 1995).  
 
1.2.3 Online Information 
If written health materials are too difficult to comprehend, patients may instead access 
the internet for information. Couper et al. (2010) report that health decisions made by an 
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individual are most heavily influenced by information sourced from the internet, second only 
to professional advice. A study by Boston et al. (2005) reported that over 80% of parents with 
children who had otolaryngologic issues had access to the internet, and that more than half of 
those parents used the internet as the source of information regarding their child’s illness. 
Given the increase in people accessing the internet, this figure is likely to now be higher. 
Although many sources of online information can be beneficial, there are concerns over the 
accuracy, currency, and non-regulation of some internet-based health information (Holland & 
Fagnano, 2008; Kunst et al., 2002). In addition, many individuals are not equipped in 
assessing the quality of web-based health materials (Fox, 2006).   
Numerous studies have found that health information on the internet is written at a 
level which is too difficult for the average adult (Berland et al., 2001; Laplante-Levesque & 
Thoren, 2015; Manchaiah et al., 2019), with studies in the paediatric field confirming these 
findings (Prieto et al., 2019; Wong & Levi, 2017). Benefits of online information are 
therefore largely dependent on the quality of these materials which is currently lacking. 
 
1.3 Health Literacy 
1.3.1 Definition of Health Literacy 
Fundamental to the benefit derived from the provision of health materials is the ability 
of consumers to comprehend the information given. The term health literacy encompasses 
this concept, whereby making appropriate health care decisions involves a number of skills 
that enable the consumer to function effectively within the health system, and act 
appropriately on the information received (Berkman et al., 2011). An oft cited definition by 
Parker and Raztan (2000) describes health literacy in terms of “the degree to which 
individuals have the capacity to obtain, process and understand basic health information and 
services needed to make appropriate health decisions” (pg. iv). In its most broad sense, an 
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adequate level of health literacy enables an individual to take charge of their personal, family, 
and community health (Sørensen et al., 2012). A number of skills have been identified as 
essential to the attainment of health literacy: (1) Verbal literacy – listening and speaking  
effectually, (2) Written literacy – being able to read and understand written language, and (3) 
Numeracy – being able to use quantitative skills to undertake tasks (Berkman et al., 2011). 
Other authors propose an additional set of skills required; social, cognitive, and motivational 
skills, and being able to navigate the internet (Nutbeam, 2008).  
More recently, focus has shifted from the view that health literacy is solely 
determined from an individual’s ability, to the combined effects of a person’s skills and the 
demands of the health system (Shoemaker et al., 2014; Sørensen et al., 2012). This view 
focuses on consideration of the role of the health care system in meeting the health literacy 
needs of the consumer and identifies a complex interaction of both internal and external 
factors (McGee, 2010; Prins & Mooney, 2014). These factors are further expanded by the US 
Department of Health and Human Services and the US National Institutes of Health as: 
communication between health care providers and individuals, culture, demands of the health 
system, health topic knowledge, and the demands of a situation (Kelly-Campbell & 
Manchaiah, 2020). In New Zealand, the MOH highlights the role that the system has in 
contributing to an individual’s health literacy through the design, processes, and funding of 
the system, the degree of complexity of the health topic, the health carer’s communication 
skills, and the complexity of resources and messages via media (MOH, 2012). 
 
1.3.2 Prevalence of Low Health Literacy 
Although there are many definitions of health literacy, prevalence numbers are usually 
derived in terms of the ability to read simple text and write basic statements (Nutbeam, 
2008). In 2003, the US Department of Education undertook a large scale survey of more than 
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19,000 adults which reported 36% showing either ‘basic’ or ‘below basic’ health literacy 
skills, an equivalent of around 80 million people. The following year, the US Institute of 
Medicine reported that almost 50% all Americans had difficulty comprehending and acting 
on health information (Institute of Medicine, 2004). In addition, a 2007 report from the UN 
Development Program estimated that between 7 and 47% of adults from the Organisation for 
Economic Co-operation and Development (OECD) countries lack functional literacy skills, 
and that the number in developing countries are much higher (Nutbeam, 2008). In effect, this 
means that these adults will have difficulty reading and comprehending instructions on 
prescription medicine or filling out forms (Berkman et al., 2011). 
In New Zealand, the picture is somewhat worse, with a study involving 7000 adults in 
2006 demonstrating that 56.2% had health literacy skills which were inadequate, and further 
that levels for Māori were substantially lower at 75-80% than that of non-Māori (MOH, 
2010). In addition, certain groups have been proposed as having a higher prevalence of poor 
health literacy: the elderly, minorities, impoverished, and those having not completed High 
School (Berkman et al., 2011; Zamora & Clingerman, 2011). Health practitioners may 
therefore over-estimate the ability of the general population to comprehend and act 
appropriately on the information which they are given. 
 
1.3.3 Impact of Low Health Literacy 
Individuals with low health literacy have been found to have increased rates of 
hospital admission, higher rates of emergency care, lower preventative care use, lower 
knowledge regarding illness, poorer interpretation and recall of health instruction, and lower 
overall health (Aaronson et al., 2019; Berkman et al., 2011; Nutbeam, 2008). In addition, 
embarrassment and shame have been shown to increase barriers to patients with low health 
literacy asking for medical advice and help (Parikh et al., 1996). Fear, stigma, and low self-
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esteem are commonly experienced by individuals with low health literacy levels (Parikh et 
al., 1996). Health literacy has been shown to be a stronger predictor of health status than 
socioeconomic status, age, ethnicity, or level of education (Institute of Medicine, 2004). 
Moreover, high costs to the health care system due to higher rates of complications and 
preventable illness, has also been associated with low health literacy (Aaronson et al., 2018), 
with subsequent by-in from policy makers and providers (Nutbeam, 2008; Rasu et al., 2015, 
Yin et al., 2013). 
Racial and ethnic health disparities may be accentuated by low health literacy 
potentially contributing to negative outcomes and exacerbating existing inequalities 
(Berkman et al., 2011; Prins & Mooney, 2014). People with low levels of health literacy are 
disproportionately from minority ethnic or low socioeconomic groups, the same groups at 
risk for increased morbidity and mortality (Yin et al., 2013). In New Zealand, Māori have 
both poorer health and health literacy statistics across age, gender, and location than non-
Māori, with the lowest health literacy amongst Māori in the age ranges between 16 - 24, and 
50 - 65 (MOH, 2010).  
Health literacy also has an impact on children’s health outcomes and well-being. 
Parents and caregivers are routinely required to understand complex health recommendations 
for preventative care for their children such as genetic and newborn screening, 
immunisations, and nutritional information (Sanders et al., 2009). Despite the importance of 
the role of parental decision-making, there has been relatively little research done on health 
literacy and paediatrics (Aaronson et al., 2019). However, a review by Zaidman-Zait et al. 
(2018) found a clear link between parental health literacy and health outcomes for children. 
As parents act as a proxy for children who are too young to make their own health decisions, 
improving health literacy is essential for parents of children to ensure understanding when 
making decisions regarding treatment, ensuring informed consent, and following treatment 
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plans (Aaronson et al., 2018). Three systematic reviews which looked at the relationship 
between parental health literacy and child outcomes were undertaken by Yin et al. (2007), 
Sanders et al. (2009) and De Walt and Hink (2009). These reviews all concluded that children 
whose parents had low levels of health literacy had worse outcomes and poor preventative 
behaviours, highlighting the importance of improving adult health literacy.  
 
1.3.4 Improving Health Literacy 
As a result of the recognition of the impact of poor health literacy on individual health 
outcomes, improving health literacy has become an international priority. The WHO has 
maintained that we are in the midst of “a global health literacy crisis” and have accordingly 
prioritised it as one of the main goals of “Health 2020” (WHO, 2013). National targets and 
strategies have been developed in countries such as Australia, the United States, China, and 
some European nations, to focus on improving health literacy within their populations 
(Nutbeam et al., 2018). These improvements include; effective communication, provision of 
information, and education, and can be measured by changes to skills and knowledge 
resulting in different learning and related health outcomes (Nutbeam et al., 2018). 
As highlighted earlier, health consumers access information from a variety of sources 
including verbal information from practitioners, friends, family and media, and written 
information from reports, pamphlets, and increasingly from the internet (Kelly-Campbell & 
Manchaiah, 2020). Mitigating the effects of low health literacy involve improving the quality 
of health communications and information, together with an awareness among health care 
professionals of the potential impact on populations and individuals (Nutbeam, 2008). 
Reducing barriers to adequate health and solving the issues around health literacy requires 
health services to implement strategies that provide a better match between the skills of the 
adult and the expectations and processes of the health system (Rudd, 2010). One such 
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strategy involves the development and accessibility of well-written, and comprehensive 
patient health materials. Appropriately designed health materials can contribute to improving 
patient self-efficacy and the ability of an individual to self-manage their health (Rudd, 2010). 
 
1.3.5 Self-efficacy 
Self-efficacy has been defined as the belief of an individual that they are capable of 
performing a particular behaviour successfully (Bandura, 1997). Because it is based on the 
confidence that an individual has in their capability to achieve a specific goal or behaviour, 
self-efficacy is context or domain specific (Smith & Fagelson, 2011). For example, a person 
may have high self-efficacy within a healthy diet context, but may exhibit low self-efficacy 
within the domain of public speaking. In this respect, self-efficacy is a distinct construct from 
general self-confidence, self-worth, or future expectations (Smith & Fagelson, 2011).  
Within healthcare it has been evidenced that high self-efficacy is important for 
successful treatment outcomes, and self-management of health conditions (Bandura, 1997). 
This entails individuals possessing perseverance, increased efforts, and setting high goals 
(Bandura, 1997). Gomez and Ferguson (2020) posit that increasing knowledge and self-
efficacy can lead to action, however Kawaguchi et al. (2019) caution that self-efficacy must 
be differentiated from outcome expectancy. That said, interventions based on self-efficacy 
have been shown to result in better health outcomes than health management treatments 
which are not (Smith & West, 2006). For example, several studies have suggested that high 
levels of self-efficacy in hearing aid users may correlate with increased wear time and higher 
levels of satisfaction (Hickson et al., 2014; Jilla et al., 2020; Kelly-Campbell & McMillan, 
2015; Smith & West, 2006). It follows therefore, that high levels of parental self-efficacy 
could contribute to positive outcomes for their children. Indeed, parents who display low self-
efficacy are less likely to engage in, or adhere to, treatments regarding their child’s speech 
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and language development, amplification or recommended management strategies 
(Desjardin, 2005; Zaidman-Zait et al., 2018). 
The compounding effects of low health literacy and low readability and suitability of 
health education materials contributes to low self-efficacy (McMullan et al., 2018). Self-
efficacy may therefore be ameliorated through the provision of patient education materials 
that are well-designed, easy to read and high quality. Factors such as readability, suitability, 
understandability, and actionability provide the cornerstones of appropriate health care 




1.4.1 Definition of Readability 
One of the most fundamental concepts within health literacy is reading 
comprehension, or readability, of written health material (Kelly-Campbell & Manchaiah, 
2020). Readability has been defined as: the ability to read and comprehend written text with 
ease (Freda, 2005). It encompasses the ability to read fluently, interpret meaning, grasp 
concepts, seek help with uncommon words, and persevere (Doak et al., 1996). Because 
positive health outcomes rely on adequate health literacy, it follows that patient health 
materials need to be written in such a way that promotes understanding (Stossel et al., 2012). 
Consequently, matching patient’s literacy levels to readability levels of health materials 
contributes to improved health literacy, and the subsequent ability to successfully promote 
and maintain their own health (Crossley et al., 2017). Conversely, health materials written at 
a level which is difficult to comprehend, cause readers with poor levels of health literacy to 
skip over words, take words literally, and miss meaning and context (Doak et al., 1996). 
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Readability is commonly reported using a reading grade level (RGL). This level is 
determined by the number of years of education a person has completed and is based on the 
US education system. The RGL of a written text is suggested to correlate to the difficulty of 
the text determined by the grade level at which the average reader would be able to 
understand it (Wong & Levi, 2017). However, drawing conclusions based on years of 
education is problematic as many adults score at reading levels lower than years of schooling 
completed (Berkman et al., 2011).  
Recommendations for an appropriate RGL for patient health materials to enable 
adequate comprehension is no higher than the 6th grade (Doak et al., 1996; Friedman & 
Hoffman-Goetz, 2006), and preferably between the 4th and 6th grade (Wang et al., 2013; 
Weiss, 2003). Because ethnic minority groups have disproportionate levels of functional 
literacy contributing to higher rates of morbidity and mortality (Horner et al., 2000), the 
recommended RGL for at risk populations are likely to be lower. Despite this, patient 
information materials are consistently written at higher levels than the average person is able 
to comprehend (Freda, 2005; McInnes & Haglund, 2011).  
 
1.4.2 Readability Formulas 
Within the healthcare environment, readability formulas are frequently used to 
measure the understandability of written information and guide the development of patient 
health materials (Ley & Florio, 1996; Wang et al., 2013). More than 200 readability tools 
have been devised based on multiple regression equations most of which predict reading 
ability based on syntactic complexity, and lexical sophistication (Crossley et al., 2017; Ley & 
Florio, 1996). These formulas which are commonly now found in most computer software 
packages, provide a numeric value which is intended to reflect comprehension of a text 
(McInnes & Haglund, 2011). Common features involve average word and sentence length, 
28 
 
and number of complex and monosyllabic words (Ley & Florio, 1996). Because there is 
considerable variability in the application of processing algorithms of each formula, the 
results can complicate interpretation of the estimated RGL (Wang et al., 2013). It is therefore 
recommended to use more than one formula when calculating a RGL (Friedman & 
Hoeffman-Goetz, 2006; Klingbeil et al., 1995). Despite some limitations, and although a 
RGL does not ensure comprehension by itself, it does provide a useful estimate (Kelly-
Campbell & Manchaiah, 2020).   
The current study employed three validated readability formulas which have been 
used extensively in health research: Flesch-Kincaid (F-K), Gunning Fog Index (FOG), and 
Simple Measure of Gobbledygook (SMOG). These three tools provide an estimated score 
related to RGL and closely correlate with each other (McInnes & Haglund, 2011).   
 
1.4.2.1 Flesch-Kincaid grade level 
The F-K (Kincaid, Fishburne, Rogers & Chissom, 1975) is a quick, convenient, and 
easy to administer tool available in software programs such as Microsoft word. It requires 
three 100 word passages and provides computational analysis based on sentence and word 
length (Friedman & Hoffman-Goetz, 2006). The following formula is used to calculate the F-
K: 
𝐺𝑟𝑎𝑑𝑒 = 0.39 × (
𝑤𝑜𝑟𝑑𝑠
𝑠𝑒𝑛𝑡𝑒𝑛𝑐𝑒𝑠
) + 11.8 × (
𝑠𝑦𝑙𝑙𝑎𝑏𝑙𝑒𝑠
𝑤𝑜𝑟𝑑𝑠
) − 15.59 
 
1.4.2.2 Simple Measure of Gobbledygook 
Unlike the F-K, the SMOG formula (McLaughlin, 1969) is based on 100% 
comprehension and as such is highly recommended for use over other formulas (Klingbeil et 
al., 1995). Calculations are based on the number of polysyllabic words in a 30 sentence 
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passage with 10 sentences taken from the beginning, middle and end of the passage 
(Friedman & Hoffman-Goetz, 2006). SMOG generates a RGL between the 3rd and 19th grade, 
although may be less accurate at levels lower than 6 (D’Alessandro et al., 2001). SMOG 
scores are generally higher than RGLs given by other formulas, in some cases up to 2 or 3 
grades higher (DuBay, 2004; Freda, 2005). The SMOG is calculated using the following 
formula: 





1.4.2.3 Gunning Fog Index 
Comprehension for the FOG (Gunning, 1973) is set between the F-K (75%) and the 
SMOG (100%) at 90% (Wang et al., 2013). Its calculation is based on the average number of 
words per sentence, and the percentage of words which are more than 3 syllables in length 
and is assessed on a passage of 100 words (Friedman & Hoffman-Goetz, 2006; Ley & Florio 
1996). The following formula is used to calculate the FOG: 
 
𝐺𝑟𝑎𝑑𝑒 = 0.4 [(
𝑤𝑜𝑟𝑑𝑠
𝑠𝑒𝑛𝑡𝑒𝑛𝑐𝑒𝑠






1.4.3 Readability in Audiology 
A substantial body of evidence across a vast range of health disciplines have 
concluded that the majority of patient health materials have been written at a RGL exceeding 
the recommendations for effective comprehension (Bennett et al., 2012; Bhandari, 2010; 
D'Alessandro et al., 2001; Klingbeil et al., 1995; Paasche-Orlow et al., 2003). Similar to the 
existing research, a considerable portion of patient education materials within audiology have 
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also been shown to exceed the recommended RGL (Caposecco et al., 2014; Donald & Kelly-
Campbell, 2016; Joubert & Githinji, 2013; Laplante-Lévesque et al., 2012). 
Using the F-K, Fry and FOG formulas, Caposecco et al. (2014) evaluated 36 hearing 
aid user guides (HAUG) from different manufacturers. They calculated the mean RGLs of the 
guides to be 9.6, a level considered far too high for older adults in particular. In 2012, 
Laplante-Lévesque et al. evaluated the readability and quality of information for individuals 
with HL and their communication partners from 66 websites on the internet. Using Flesch 
Reading Ease (FRE), F-K, and SMOG the authors found that only those with 11-12 years of 
education were likely to understand the information, and suggested recommendations for 
improvement. A systematic review undertaken by Laplante-Levesque and Thoren (2015) 
assessed the readability of internet information available to people with hearing impairment 
and their communication partners. Their findings reported mean readability levels within 9-
14, meaning that only those readers with 9 to 14 years of education to read and understand 
these resources. 
As patient education materials are also targeted toward parents of children it is 
essential that comprehension needs are met in order to facilitate appropriate decision making 
and care for their children. A substantial number of these studies follow a similar pattern by 
demonstrating unacceptable levels of readability (Freda, 2005; Joubert & Gilthinji, 2013; 
Klingbeil et al., 1995; Wong & Levi, 2017). In 1995, Klingbeil, et al. evaluated 33 paediatric 
education materials on a number of health topics provided by 5 paediatric practices. Using 
Fry, FOG and SMOG, they found that the majority of the pamphlets had a RGL of more than 
9. In a similar study in 2005, Freda assessed 74 paediatric patient brochures distributed by the 
American Academy of Paediatrics using SMOG and F-K. Freda’s results showed that at least 
50% were written at a higher than recommended level, stating however, that had the SMOG 
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alone been used, all the brochures RGLs would have been unacceptably high, highlighting 
the necessity for the use of more than one formula (Freda, 2005).  
In 2013, Joubert and Githinji undertook a study looking at the availability, readability 
and quality of information pamphlets given to parents of children regarding hearing and HL 
in South African hospitals. As reading grade levels in South Africa, as a developing nation, 
have been recommended to be 4 or lower for ease of understanding, the study found that 95% 
surpassed this recommendation, with materials ranging between 4 - 11 RGLs. It is important 
however to note that the authors used only the SMOG formula in their calculations. Wong 
and Levi (2017) assessed 502 paediatric articles sourced from online health libraries in the 
USA. Using 6 readability formulas, they ascertained that the majority (71.7%) were written at 
a level too difficult for the average reader to comprehend. Prieto et al., undertook a similar 
study of online health resources relating to paediatric surgery in 2019. Of the 195 resources 
assessed, 98% were found to be above the recommended RGL. This is particularly 
concerning given how popular online health information has now become. Moreover, if 
parents are unable to comprehend information provided by their health care practitioner, they 




1.5.1 Definition of Suitability 
The suitability of a written text refers to the level of appropriateness for its intended 
recipients. Specifically, it is a prediction of how easily materials can be read and understood 
by populations accessing healthcare, particularly those with low health literacy (Kelly-
Campbell & Manchaiah, 2020). Addressing the suitability of patient information materials 
further enhances comprehension by incorporating strategies which can increase ease of 
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reading (Horner et al., 2000). It has been established that even readers with adequate levels of 
literacy prefer easy-to-read materials with reported benefits such as decreased reading time 
and greater understanding (Davis et al., 1994). Factors that may affect how well a written text 
will be understood are: layout, spacing, colour, diagrams, topography, illustrations, sentence 
length, jargon, polysyllabic words, and legibility (Bennett et al., 2012).  Health materials that 
are well designed and easy to understand contribute to patient self-efficacy (Doak et al., 
1996).  
 
1.5.2 Assessing Suitability 
Assessing the suitability of patient health materials together with readability further 
contributes to improving health literacy. A common tool for the measurement of the 
suitability in health materials is the Suitability Assessment of Materials (SAM) instrument 
developed by Doak et al., in 1996. This is a validated assessment tool which covers 22 
criteria grouped under 6 broad categories: (1) Content, (2) Literacy demand, (3) Illustrations 
and Graphics, (4) Layout and Typography, (5) Learning stimulation and motivation, and (6) 
Cultural appropriateness. A superior rating of the material is 70 - 100%, an adequate, 40 - 
69%, and not suitable less than 39%. It is important to note that although RGL is a 
component within the SAM measurement, a material can be assessed as ‘adequate’ even with 
a RGL higher than the recommended level (McCormack et al., 2010). This highlights the 
importance of using both readability and suitability measures when producing, evaluating and 
revising patient education materials. 
 
1.5.3 Suitability in Audiology 
Similar to readability, suitability has been researched more extensively in other health 
disciplines than in audiology. Outcomes from studies using SAM as a measure of suitability 
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report that the majority of materials are rated to be either ‘adequate’ or ‘not suitable’ (Nasser 
et al., 2012; Shieh and Hosei, 2008; Smith et al., 2013; Weintraub et al., 2004; Yin et al., 
2013). Very few examples of studies using SAM as a gauge for suitability of health materials 
currently exist within audiology.  
In Caposecco et al’s  (2014) study previously described, in addition to readability 
measures, the authors also assessed the suitability of the HAUGs, finding 69% ‘not suitable’ 
and 31% ‘adequate’ when measured using SAM, further concluding that the materials were 
not optimal for the recipients, and may restrict the chances of successful outcomes for 
hearing aid use. Ming and Kelly-Campbell used SAM to assess and revise a tinnitus brochure 
in 2018. The brochure was assessed to have a SAM score of 38%, equating to a ‘not suitable’ 
rating. In a similar study in 2018, McMullan et al. assessed and revised a HAUG. The authors 
evaluated the original SAM score to be not suitable (28.95%). Clearly more research is 
required to be carried out to determine the suitability of patient education materials in 
audiology. However, the evidence thus far, lends itself to concluding that there are significant 
improvements required in order to provide patients with education materials which are 
appropriate in terms of both readability and suitability and their subsequent contribution to 
self-efficacy. 
 
1.6 Best Practice 
Best practice refers to employing a method to ensure that written health materials are 
effective and appropriate for the target audience. (Doak et al., 1996). Given the evidence 
discussed, it is clear that currently most health materials require improvement to facilitate 
increased accessibility, comprehension and subsequent self-efficacy. Because there is a 
mismatch in the language, logic and experiences of patients and the health professionals who 
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create patient education materials, it is imperative that tools designed for effective writing be 
utilised (Doak et al., 1996). 
Writing appropriate patient education materials and revising existing materials can be 
achieved using the same tools. There have been several methods proposed for achieving this 
aim (McGee, 2010; MOH, 2012). Elements which take into account reading comprehension, 
quality, suitability, understandability, and actionability are essential for the development of 
appropriate health materials, and incorporating tools such as SAM, Plain Language, and RGL 
should be used to facilitate this (Kelly-Campbell & Manchaiah, 2020). Doak et al. (1996) 
proposed guidelines for writing suitable health materials “Teaching Patients with Low 
Literacy Skills” by providing step by step instructions with the implementation of such tools. 
 
1.6.1 Revision of patient materials 
Improving health materials may be guided by the principals demonstrated by Doak et 
al. The authors set out 3 main stages: (1) Planning, (2) Writing and production, and (3) 
Testing. A full review of the of these principles are displayed in Appendix A.  
 
1.6.2 Outcomes of Revision of Materials 
A vast amount of research has shown that the majority of health materials need 
improving. Over the last decade studies have begun to emerge showing the benefits gained 
from document revision. Although limited, studies in the field of audiology are showing 
promising results, highlighting the need for attention in this endeavor. Pothier et al (2008) 
revised 20 pamphlets routinely distributed in speech and language therapy departments across 
the United Kingdom. The authors used the National Health Service toolkit for producing 
health information and although only measures of readability were used to report outcomes, 
the revised documents showed significantly better readability than the originals. However, 
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because readability is only one component for improving health literacy, it is important that 
revisions implement and verify both readability and suitability based on best practice 
guidelines. This understanding has resulted in more recent studies focusing on both 
components. 
In 2016, Donald and Kelly-Campbell used a mock paediatric report the likes of which 
is sent out to parents of children who are diagnosed with HL. In their study the report was 
initially shown to have a readability grade of 15.4. The report was subsequently revised using 
a combination of parental feedback and best practice guidelines. Some of the improvements 
included: inclusion of graphics to enhance learning, reduction of sentence length and passive 
voice, substitution of jargon for more commonly used words, and provision of examples. 
Learner verification was carried out by randomly grouping participants into an unrevised 
report and a revised report cohort, and comparison of comprehension and self-efficacy 
measures, and gauging opinions. Measures of comprehension, self-efficacy and opinion 
scores showed significant improvement for the revised group, and the revised RGL at 6.9 
showed a marked improvement.  
Revision of a HAUG was undertaken in a pilot study in 2018 by McMullan et al. 
aimed at investigating whether the outcome was associated with improved usage and hearing 
aid self-efficacy. Assessment of the HAUG was carried out using measures of readability and 
suitability, and revised using best practice guidelines to improve these measures. In addition, 
the authors produced a video version of the HAUG to enhance hearing aid self-efficacy. 
RGLs were improved from an average of 12.2 down to 5.5, and SAM ratings increased from 
‘not suitable’ to ‘superior’. Based on recommendations from the literature, the authors 
increased the font size to 16, used short sentences, section, chunking, and minimalized and 
explained jargon, added a summary and removed unnecessary information, used line 
drawings and black ink on white background, added a glossary, and reduced passive 
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sentences. The results showed that self-efficacy and utility performance were significantly 
higher when the revised material was used, particularly with the use of video modelling. 
Ming and Kelly-Campbell (2018) revised a tinnitus brochure commonly given out to clients 
who attended a private clinic. The authors evaluation of the original brochure resulted in a 
RGL of 10.5 and a suitability score of ‘not suitable’. By employing a combination of best 
practice guidelines and participant feedback to guide the revision, the revised brochure’s RGL 
was lowered to 5.9, and suitability was increased to ‘superior’. Some of the improvements 
included increasing font size, replacing jargon, use of bulleted lists, removal of extraneous 
content, and addition of a ‘practical tips’ section. Based on these outcomes, the authors 
concluded that the revision resulted in improved readability, comprehension, and self-efficacy 
for patients afflicted with tinnitus. These studies highlight the benefits to patient’s self-
efficacy when written materials are both readable and suitable, indicating that more work 
needs to be done to provide this.  
 
1.7 Study Rationale 
MHL is the most common of all degrees of HL in children. Despite the documented 
adverse effects of MHL on children, guidelines for intervention are lacking, resulting in 
parental decisions regarding intervention for these children being complex. It is therefore 
imperative that parents have the knowledge required to guide their decision making. 
However, a large number of studies have concluded that most patient information materials 
are written at a level which is too high for the average adult to understand. This is particularly 
concerning for those members of the target audience who have low health literacy, which 
includes the majority of New Zealand adults. For indigenous populations such as Māori who 
are over-represented in both low health literacy statistics and MHL, providing written health 
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materials that enable comprehension and engagement are crucial to reducing disparities, and 
the risk of poor outcomes.   
The present study endeavours to assess both the readability and suitability of a 
paediatric MHL brochure using several readability formulas and SAM, and revise it, if 
indicated, using best practice guidelines. Given that this brochure is commonly given to 
parents of children with MHL, it is vital that it is comprehendible and suitable for the 
recipients. This is clinically relevant as parents who achieve self-efficacy through 
understanding, are better equipped to make shared decisions which promote good outcomes 
for their children. 
 
1.8 Aims and Hypotheses 
The aims of the present study are to evaluate, revise, and assess learner verification of 
a paediatric MHL brochure with the goal of providing a resource which is easily 
comprehendible by the majority of the population for which it is intended. To address the first 
aim, the readability of the brochure will be evaluated using readability formulas; F-K, 
SMOG, and FOG to attain a RGL average. SAM will then be used to assess the suitability. 
The second aim will be accomplished by using best practice guidelines for revision of the 
brochure. Following the revision, learner verification will be tested by surveying members of 
the target audience to ascertain the outcomes and test the hypotheses. 
The following research questions have been posed to address the aims of this study: 
1. What is the RGL of the paediatric mild hearing loss brochure that is commonly 
provided to parents of children at an audiology clinic? 
2. What is the suitability of the paediatric mild hearing loss brochure that is commonly 
provided to parents of children at an audiology clinic? 
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3. Can the revision of the paediatric mild hearing loss brochure confer significant 





The following hypotheses address the aims of the study: 
Hypothesis 1: The original brochure will have a readability level exceeding the 6th RGL. 
Hypothesis 2: The original brochure will have a SAM score less than 70%. 
Hypothesis 3:  The revised brochure will have a readability level of no more than the fifth 
RGL. 
Hypothesis 4:  The revised brochure will have a SAM score greater than 70%.  
Hypothesis 5:  The participants will determine that the revised brochure significantly 




Chapter 2: Method 
2.1 Overview 
The aims of this thesis were to (1) evaluate, (2) revise, and (3) verify a paediatric mild 
hearing loss brochure. To address the first aim the brochure was evaluated using standardised 
measures to determine readability and suitability. To address the second aim the brochure was 
revised using best practice guidelines to achieve an acceptable level of readability and 
suitability. The third aim was addressed by undertaking a process of learner verification 
whereby naïve members of the target audience were recruited to answer questions for either 
the original or the revised version of the brochure in an online Qualtrics survey. These 
questions were designed to assess measures of comprehension, preference, and self-efficacy. 
The goal of the study was to make improvements to the original brochure in order to convey 
enhanced readability, suitability and subsequent self-efficacy. Ethical approval for this study 
was granted by the University of Canterbury Human Ethics Committee on the 14th February 
2020 (Appendix B). All individuals provided consent prior to participating in the study. 
 
2.2 Paediatric Mild Hearing Loss Brochure 
The paediatric mild hearing loss brochure (Appendix C) entitled ‘What is mild 
hearing loss?’ is a resource which is given to parents of children who have been diagnosed 
with a MHL throughout New Zealand. Usually this is in a DHB setting, however some 
private clinics also test children’s hearing and will have access to this resource. The brochure 
is produced and distributed by the NSU and is also available on their website as a pdf 
document. Permission was granted by the NSU to reproduce this brochure and publish it in 
this thesis. Given this resource is widely used, it has been chosen as revision of it may have 




2.2.1 Readability Analysis of Brochure 
Readability analysis was undertaken using the website 
https://www.webfx.com/tools/read-able/. This website uses six readability formulas: FRE, F-
K, FOG, SMOG, Coleman Liau Index, and Automated Readability Index, and calculates an 
average RGL based on these. The text from each brochure was copied and pasted into the text 
bar which then generated a report showing readability indices for each of the formulas. The 
resource also produces a list of text statistics outlining the number of sentences, number of 
words, number of complex words, percentage of complex words, average words per sentence, 
and average syllables per word. This study used three formulas derived from the resource: F-
K, SMOG, and FOG which generate a RGL. The revised brochure was evaluated using the 
same process. 
 
2.2.2 Suitability Analysis of Brochure 
Analysis of suitability of the brochure was achieved using the SAM tool as discussed 
in chapter 1.5.2. Each of the 22 factors have a rating from 0 - 2 relating to not suitable (0), adequate (1), and 
superior (2), culminating in an overall score out of 44 which is then converted to a percentage score. If an item 
was not applicable to the material it was omitted from the calculations. For example, health material designed 
for readers from a wide range of cultures would not be rated for ‘cultural appropriateness’, therefore this 
category would be excluded from the evaluation (Caposecco et al., 2014).  
Each criterion was rated and scored by the author with a final score calculated and a 
rating derived. Once completed, the revised brochure underwent the same process. One of the 
SAM subcategories was removed from the assessment (‘list, tables etc. explained’) as the 
graph had been removed from the original material, and the revised material no longer 
contained any graphs or tables which needed explanation. Therefore, the maximum SAM 
score was revised down to 34. To establish the reliability of the ratings, a newly graduated 
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audiologist, and a student audiologist, independently evaluated the revised brochure using the 
SAM tool, reporting both scores and ratings.  
 
2.2.3 Revision 
Results from SAM, RGL, best practice guidelines, and recommendations from 
professional review were used to guide revision of the brochure. The revised brochure can be 
found in Appendix D. Using a standard method for improving readability as discussed in 
chapter 1.4.2, appropriate readability was achieved by reducing sentence and word length. 
Specifically, long sentences were replaced either by a shorter sentence, 2 shorter sentences or 
bullet points. Complex words were replaced by simpler words and polysyllabic words by 
mono or bi-syllabic. Given that much of the original brochure was written in active voice, 
only a few amendments were needed to increase the use of active voice, thus improving the 
already present conversational tone and ease of reading. To address suitability, changes were 
made to the literacy demand, graphics, layout and typography, and learning stimulation and 
motivation. A summary of the final changes can be found in Table 1.  
 
2.2.4 Professional Review of Revision 
The supervisor of this study reviewed the revision and made suggestions for 
amendments which were implemented. A veracity check by a paediatric audiologist was then 
undertaken in order to maintain accuracy of the content, and to ensure that the revised version 
did not result in the exclusion of important information. The audiologist has 37 years of 
experience working with children with HL. Alterations to the revision were made based on 
his input and suggested changes. Following these changes, the revision was assessed by one 
newly graduated audiologist, and one student audiologist. No further suggestions were made. 




Summary of changes made to the original brochure  
SAM categories Revision 
Content 
Changed title to ‘What does mild hearing loss mean for my child’ to 
more accurately convey the purpose. 
Added ‘where can I get more help?’ section to help guide desirable 
reader behaviour. 
Changed ‘birds singing’ to ‘a small bird chirping’ as some birds are 
quite loud. 
Changed ‘your child’s needs may change’ to ‘will change’. 
Added information about contacting your audiologist if your child 




Increased bullet points, reduced sentence and subheading length and 
replaced complex words with common words eg. ‘think’ rather than 
‘suspect’, ‘gets worse’ rather ‘deterioration’. 
Increased the use of active voice eg. ‘your child’ rather than 
‘children’. 
Removed unnecessary jargon such as; ‘decibels’, and changed 
otolaryngologist and paediatrician to common explicit words eg. 
doctors. 
Included use of imagery words such as ‘fish’ for ‘f’, and examples of 
soft sounds included such as ‘leaves rustling’ and speech sounds such 
as ‘mihi’, and ‘ka pai’ (Te Reo Māori words).  
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Value judgement words removed eg. ‘slightly below normal’ was 
replaced with an explanation of MHL and examples of soft sounds. 
Graphics 
Removed picture of audiogram as deemed to be cluttered, confusing, 
difficult to understand, and unnecessary, as well as description of 
same. Replaced with a picture of an adult talking to a toddler 
demonstrating desirable communication behaviours such as facing, 
looking at the child, and being close. This was deemed more relevant 
to the content and ‘normalised the HL experience. 
Added caption: ‘talking to your child’ to tell the reader what the 
image is about. 
Added a picture of a fantail beside the explanation of the sounds that 
your child may not hear (‘a small bird chirping’) to provide imagery 




Changed from columns to full page to enable ease of reading. 
Increased spacing of text. 
Increased font size to 12. 
Changed to white background to reduce reader fatigue. 
Switched sequence content ‘what happens as my child grows up’ and 
‘will my child need hearing aids’ for more logical flow.  




Added explanation of difficult terminology such as ‘ear infection’ by 
adding a list of signs to watch for ear infections eg. “your child is 
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pulling at their ear”, to enhance specific terms and make concepts 
familiar. 
Extra information was added to enhance learning eg. “think about 
what it is like for you when you wear ears plugs”, and “if your child 
can’t hear a word, they won’t be able to say it”. 
Further desirable behaviours added such as: “ask for information that 
you can pass on to the day care or school”.  





A sample size of 48 participants (24 in each group) was deemed necessary to recruit 
based on a priori G* Power analysis to detect a partial eta squared of 0.5 (power = 0.8, alpha 
= 0.05). Participants were recruited over a six-week time frame using a combination of 
purposive and convenience sampling. A recruitment flyer was sent out via email to five 
umbrella kindergarten (pre-school centres for 3-5 year olds) regions (Wellington, Hamilton, 
Christchurch, Taupō, and Rotorua) with a request to share the email and online survey link to 
their kindergarten members and subsequent parent members. Emails were also sent directly 
to seven kindergartens in the Palmerston North region in a range of socioeconomic locations. 
The flyer contained information about the study aim, details of inclusion criteria, survey link, 
contact details, and inducement offer. It was intended that the participants were sourced from 
a range of socioeconomic locations in New Zealand, to enable a relative representation of the 
population of interest. Recruitment coincided with the height of the Covid-19 outbreak in 
New Zealand, and kindergartens were closed at this time. After four weeks recruitment had 
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stalled at 15 respondents, therefore a further 10 emails were sent out to kindergartens in Te 
Puke, Ngongotaha, Kamo, Patea, Kerikeri, Whangarei and Gisborne. With no further 
responses received within another two weeks due to time constraints a request was made to 
share the survey link on the authors personal Facebook page. Due to a rapid influx, the 
number of complete responses reached 70, which was in excess of the required 48. The 
survey was therefore immediately closed. 
 
2.3.2 Inclusion and exclusion criteria 
The inclusion criteria was based on gaining a sample of people representative of the 
target audience for which the brochure is intended. Participants were therefore required to 
meet the following criteria: 
1. Over the age of 18 
2. Able to read in English  
3. Caregivers of at least one child between the ages of 0-5 years 
4. No prior experience with audiological services 
Rationale for the first inclusion criteria was determined by the age of parents in New Zealand. 
Statistics New Zealand - Tatauranga Aotearoa reports the median age of mothers in 2018 was 
30.5 years, and fathers 32.4 years. The percentage of births to mothers under the age of 19 
years was reported to be 4% in 2016 which was used to determine the lower age limit used in 
the study. The second criteria ensured that all participants were capable of reading the report 
and completing the questions in the survey. The third criteria was determined based on the 
average age of identification of a MHL in children in New Zealand encompassing both early 
and late identification. The fourth criteria reflected the fact that most children diagnosed with 
a HL have parents with normal hearing, and thus have no prior experience of HL or 




Participants who chose to complete the online survey followed the link to open the 
survey. The first section of the survey contained information regarding the survey, 
confidentiality, withdrawal, storage and destruction of data, method for obtaining the results 
of the study, avenue for complaints, and contact details of the researcher and supervisor. The 
participants were informed that by clicking ‘agree’ they were consenting to the use of their 
responses in the study. The second part of the survey contained instructions for completing 
the survey. Specifically, the instructions explained that the participants would first answer 
some questions about themselves, then they would be asked to click on a link which would 
open one of the brochures in a new tab online. They would then be required to return to the 
survey and answer questions about their understanding of the content in the brochure, and 
their opinions about various aspects of it. They were also told that at the end of the survey, 
there would be the opportunity to enter a draw to win one of two $50 prezzy cards 
(vouchers), and that they would be redirected to another survey to add their name and contact 
details to ensure anonymity of their survey responses. 
The original and revised brochures were converted to web pages using Wix website 
builder at www.wix.com, and the uniform resource locators (URL) of each were added to the 
survey then randomised so that each participant completing the survey would randomly be 
given access to either the original or the revised version. The participants were required to 
read the online brochure and once they returned to the survey a series of questions were to be 








Comparison of the original and the revised version of the brochure was achieved by 
collecting both qualitative and qualitative data using measures of demographic data, 
comprehension testing, and subjective questionnaires.  
 
2.5.1 Demographic Questionnaire 
Information about the participants was collected via the online survey relating to four 
demographic variables: gender, age, ethnicity, and highest academic qualification (Appendix 
E).  
2.5.2 Comprehension Test 
Comprehension of the content in the brochure was assessed by the use of 6 multiple 
choice questions (Appendix F). The questions were developed using a template accessed 
from Donald and Kelly-Campbell (2016). These questions were adapted to reflect the content 
of the brochure in the current study.  
 
2.5.3  Subjective Questionnaire 
Self-efficacy and preferences were both assessed by way of questionnaires (Appendix 
F). The self-efficacy questions were aimed at assessing whether the participants felt confident 
in their understanding of the terms, information, and recommendations contained in the 
brochure. Options presented were: not confident, slightly confident, moderately confident, 
confident, or very confident. Preference measures were assessed by 8 questions: (1) the 
brochure was what I expected it to be, (2) I found the brochure confusing, (3) the brochure 
was useful to me, (4) I felt frustrated reading the brochure, (5) the order of the information in 
the brochure was helpful, (6) I thought the brochure was a good length, (7) I thought the 
brochure was hard to read without help, and (8) I thought the brochure used too much jargon. 
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The response options given were: strongly agree, agree, somewhat agree, neither agree nor 
disagree, somewhat disagree, disagree, strongly disagree. A further option to make any 
comments on the brochure was given at the end of the survey. 
 
2.6 Data Analyses 
The dependent variables in this study were the RGL and SAM, comprehension, self-
efficacy and preference rating results. Independent variables were the original and revised 
material. Statistical analysis of the data was carried out using IBM Statistical Package for the 
Social Sciences (SPSS) software (version 26). Readability and suitability results of the 
original and revised version of the brochure, and participant samples were described using 
descriptive statistics. Comparisons were made between the original version readability and 
the recommended RGL. Further comparisons were made between the RGLs for the original 
and the revised versions. SAM scores were also compared. Analysis of Variance (ANOVA) 
was used to compare the two reports along the three outcome variables (comprehension 
score, self-efficacy, and preferences). Themes were derived from the comments received 




Chapter 3: Results 
3.1 Overview 
The following research questions are addressed in this chapter: 
4. What is the RGL of the paediatric mild hearing loss brochure that is provided to 
parents of children at an audiology clinic? 
5. What is the suitability of the paediatric mild hearing loss brochure that is provided to 
parents of children at an audiology clinic? 
6. Can the revision of the paediatric mild hearing loss brochure confer significant 






3.2 Results of Evaluation 
3.2.1 Readability and Suitability Assessment 
The following hypotheses are addressed in this section: 
Hypothesis 1: The original brochure will have a readability level exceeding the 6th RGL 
Hypothesis 2: The original brochure will have a SAM score less than 70% 
3.2.1.1 Readability of Original Brochure 
Evaluation of the readability of the original brochure revealed that it was written at a 
RGL higher than the recommended 6th grade. The evaluation was determined using the three 
readability formulas described in chapter one; F-K, SMOG, and FOG. These results revealed 
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that the brochure was written at a level approximately 3 grades above the recommended 
RGL, therefore supporting hypothesis 1.  
 
3.2.1.2 Suitability of Original Brochure 
Evaluation of the suitability of the original brochure was scored using the SAM. The 
SAM assessment revealed an ‘adequate’ rating. These results indicate that the original 
brochure could be improved in terms of suitability for patient education. These findings 
therefore support hypothesis 2. 
 
3.3 Results of Revision 
3.3.1 Readability and Suitability Assessment 
The following hypotheses are addressed in the below sections: 
Hypothesis 3:  The revised brochure will have a readability level of no more than the 5th 
RGL. 
Hypothesis 4:  The revised brochure will have a SAM score greater than 70%.  
 
3.3.1.1 Readability of Revised Brochure 
Evaluation of the readability of the revised brochure revealed that it was written at a 
RGL lower than the recommended 6th grade. The evaluation was again determined using the 
three readability formulas described in chapter one; F-K, SMOG, and FOG. These results 
revealed that the brochure was written at a level approximately 1.5 grades below the 
recommended RGL. These results support hypothesis 3. A summary of the readability 




Table 2  
Readability analysis of original and revised brochure RGLs 
Version F-K SMOG FOG Mean 
Original 7.8 7.9 10.3 8.7 
Revised 3.3 4.5 5.8 4.5 
 
As discussed in chapter 2, the readability software used also produces an analysis of 
textual features allowing comparison between the original and revised versions shown in 
Table 3. Although the revised version contained 1 more sentence than the original, all other 
metrics offered substantial improvements considered to be important for increased 
readability. 
 
Table 3   
Comparisons of textual features between the original and revised brochures. 
Text statistic Original Revised 
Number of sentences 63 64 
Number of words 916 688 
Number of complex words 113 28 
Percent of complex words 12.34% 4.07% 
Average words per sentence 14.54 10.75 
Average syllables per word 1.5 1.25 
 
3.3.1.2 Suitability of Revised Brochure 
Evaluation of the suitability of the revised brochure was scored using the SAM by the 
author and the two independent external raters described in chapter two. The SAM 
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assessment revealed a ‘superior’ rating. A breakdown of the SAM scores is shown in Table 4. 
The independent raters scored the material 91% and 94%. These results indicate that the 
original brochure has been improved in terms of suitability for patient education, thus 
supporting hypothesis 4.  
 
Table 4 










Content 6 4 6 4 
Literacy 
demand 
10 6 10 10 
Graphics 8 2 6 6 
Layout & 
Typography 
6 6 6 6 
Learning 
stimulation 
6 4 6 6 
Cultural 
appropriateness 
N/A N/A N/A N/A 
Total 36 22 34 32 
Percentage 
score 
100% 61% 100% 94% 
 
3.4 Results of Verification 
The following hypothesis is addressed in the section below: 
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Hypothesis 5:  The participants will determine that the revised brochure significantly 
improves comprehension, self-efficacy, and preferences when compared to the original. 
3.4.1 Participant Characteristics 
A total of 70 participants responded to the online survey, all reporting to meet the 
inclusion criteria. Random assignment of the original and revised versions of the brochures 
resulted in 37 participants being allocated to the original, and 33 to the revised. No significant 
differences were expected between the 2 groups in terms of the measured demographic 
variables (gender, age, ethnicity, and qualification level) due to the random assignment of the 
versions. This assumption was tested using chi-square tests for gender, ethnicity, and 
qualification level, and ANOVA for age. Measures of ethnicity were categorised into New 
Zealand European (NZE), Māori, and Other since no other ethnicity types were selected in 
the survey. Qualification level was assigned High School (HS), Undergraduate (UG), and 
Postgraduate (PG), and gender was categorised into Male (M) and Female (F) as no 
participant selected ‘Non-binary’. These analyses revealed no significant differences in the 
demographic characteristics between the groups as displayed in Table 5.  
Table 5  
 








χ2 or F df p (2-tailed) 
Gender 
M      2 
F      35 
M      1 
F      32 
0.24 1 .401 
Ethnicity 
NZE       23 
Māori       3 
Other        7 
NZE       26 
Māori       2 
Other        5 
0.33 2 .108 
Qualification 
HS         8 
UG       21 
PG          8 
HS          8 
UG        14 
PG         11 
1.65 2 .116 
Age 
M = 35.62 
SD = 6.52 
M = 34.88 
SD = 6.37 





3.4.2.1 Examining ANOVA Assumptions 
To test hypothesis 5, a series of one-way ANOVAs were performed. Prior to analyses, 
assumptions of homogeneity of variance, normality, and independence of observation were 
assessed. Due to the large sample size in each group (N = 33, N = 37), central limit theorem 
(CLT) applied, therefore normal distribution can be assumed. No significant outliers were 
detected in the dataset on inspection of data box plots. These findings determined that 
assumption of normality was met allowing for parametric testing to be conducted. 
3.4.2.2 ANOVA results 
A one-way ANOVA was conducted to determine the effect of brochure allocation on 
comprehension, self-efficacy, and preference. There was no significant effect on 
comprehension, self-efficacy, or preference. Therefore, the following null hypotheses were 
supported: there are no significant differences between the revised and original versions as 
measured against the three outcome variables: (1) comprehension, (2) self-efficacy, and (3) 
preference. These results are shown in Table 6 and Figure 1.  
 
Table 6 
Summary table for the results of each one-way ANOVA   
Variable F Hypothesis df Error df P Ƞp2 
Comprehension 0.023 1 68 0.879 ˂.001 
Self-efficacy 0.862 1 68 0.356 .013 






Mean comprehension, self-efficacy, and preference scores for original and revised brochures 




3.4 Participant Feedback 
Analysis of the participant comments identified six main themes: (1) Ease of reading, 
(2) Ease of understanding, (3) Language, (4) Graphics, (5) Meeting expectations, and (6) 
Layout and design. Evaluation of the first theme (ease of reading) revealed that readers felt 
the original brochure contained too many words and seemed ‘overwhelming’. In contrast 
readers of the revised brochure commented that it was ‘easy and very clear to read’. In terms 
of the second theme (ease of understanding) readers of the original brochure described it as 
easy to understand but potentially overwhelming for parents in this situation and needing 
more visuals to aid understanding. Comments for the revised brochure for this theme 
included clear and easy to understand, the definition of ‘hearing loss’ was confusing, and 




















Original brochure Revised brochure
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the third theme (language) which was praise for the explanation of the term audiologist in the 
original brochure.  
For the fourth theme (graphics), readers of the original brochure commented that they 
were confused about the graph (audiogram), specifically what it meant and the purpose. 
Another participant suggested that having more graphics to break up the text would be 
desirable. The one comment for the revised brochure suggested having more pictures. In 
terms of the fifth theme, (meeting expectations), participant comments were mixed. Readers 
of the original brochure found it clear, informative, and helpful, however one reader felt that 
there was too much information. Comments for the revised brochure included being very 
informative, and giving sufficient information, however one participant wanted more 
information in contrast to another who reported they would rather see a simpler refined 
version as there was too much information.  
The layout and design theme revealed that the readers of the original brochure had 
issues with the wall of text, suggesting this needed to be broken up and made less repetitious. 
Suggestions for improvement included: use of different colours to separate sections, more 
bullet points, use of ‘artistic’ lines between sections, and a flowchart. One reader of the 
revised brochure commented that they liked the formatting and use of spacing, while another 
felt that the layout and order seemed ‘off’ for a brochure. A full description of the comments 










Results of participant feedback for the original and revised brochures: general themes and 
quotes 
Theme Participant’s Quotes 
 Original Revised 
Ease of reading 
When initially opening the document 
I was overwhelmed by the amount of 
words. I can imagine someone who 
may struggle with words or reading, 
this may be overwhelming. 
 
The amount of information on one 
page felt overwhelming. 
 
Too wordy and boring 
Easy to read 
 




I found this clear and concise, very 
easy to read and understand but if I 
was a parent who had just had their 
world turned upside down I can see 
how it could be confusing and 
overwhelming 
 
It’s too wordy, if there’s a way to 
make it more visual, it would be 
easier to understand. 
 
Clear and easy to understand 
 
Easy to read and understand 
The only part I found confusing was 
the hearing "loss" part. To me that 
implies that my child's hearing was 
fine, but has since deteriorated. Yet 
reading the brochure made it seem as if 
it was more in relation to hearing 
issues/difficulties rather than hearing 
loss. 
 
Question about what you can do to help 
your child to hear I thought all the 
answers were correct so choosing a 
false one was difficult 
 
Language 
I like the way the brochure clarified 




Maybe the graph sounds and 
information written as well as visual 
for multiple ways of learning. 
Example words 




More graphics to break up text might 
be more appealing to read for some 
people 
 
I found the graph a bit confusing, 
I’m not sure what the letters on it 
meant 
 
I was a little confused as to the 




The brochure was clear and helpful 
 
It’s very informative 
 
Too much information 
Very informative 
 
Supplied sufficient information 
Lots of information in this brochure. Be 
great to see a more refined simpler one 
given first then move on to move depth 
information 
 
I would like more information 
Layout & Design 
Could use different colours for the 
different sections. So you can see 
each box doesn't connect (or does) to 
another box 
 
The layout got me a bit lost and it 
seemed repetitious 
 
Some type of artistic line between 
segment may help to break up the 
wall of text on pages 2,3 and 4 
 
I feel like a flow-chart or similar 
would help people to understand 
what the next steps were 
 
More bullet points 
 
 
Well formatted ... I liked the spaces… 
 
The layout and order of information 







The results of the study are summarised as follows: 
(1) The readability of the original mild hearing loss brochure scored a mean of 8.7 RGL, 
exceeding the recommended RGL by approximately 3 reading grade levels. 
(2) The suitability of the original mild hearing loss brochure revealed an ‘adequate’ rating 
at 61% using the SAM tool, suggesting that improvements were indicated. 
(3) The readability of the revised brochure scored a mean of 4.5 RGL, therefore falling 
within the recommended RGL. 
(4) The suitability of the revised brochure was rated at 94% (‘superior’). 
(5) Comparisons of the readability and suitability between the original and revised 
versions of the brochure revealed that the revised version conferred an improvement 
in both readability and suitability over the original version. 
(6) Analysis of learner verification testing revealed that there were no significant 
differences between the original and revised versions of the brochure when assessed 
for comprehension, self-efficacy, and preferences. 
(7) Themes based on participant comments revealed that readers of the original brochure 
had more concerns around ease of reading, ease of understanding, graphics, and 









Chapter 4: Discussion 
4.1 Overview 
The aim of this study was to evaluate the readability and suitability of a paediatric 
mild hearing loss brochure, and if indicated, revise it in order to improve the readability, 
comprehension, self-efficacy and preferences of readers. This was achieved using a range of 
tools: (1) three readability formulas, (2) the SAM tool, (3) best practice guidelines, and (4) an 
online survey. Evaluation of the original brochure confirmed that it was written at a level 
above the recommended RGL, and that the suitability fell within the range deemed 
‘adequate’. The revised brochure was assessed to be written at a RGL lower than the 
recommended level, and suitability was determined to be ‘superior’. Learner verification to 
ascertain whether revision of the brochure conferred significant benefit to readers in terms of 
comprehension, self-efficacy, and preferences found no statistically significant difference. 
This chapter will provide a discussion of the results of the study and relate them to the current 
literature. Limitations and clinical implications of the study will also be discussed, and future 
directions will be explored. 
 
4.2 Evaluation 
4.2.1 Readability of the Original Brochure 
Readability is an important aspect of providing information that is easy to read and 
understand (Pothier et al., 2008). The readability for the original brochure in this study was 
found to be above the recommended 6th RGL with a mean RGL of 8.7 using the F-K, SMOG, 
and FOG readability formulas. These results are consistent with the body of literature which 
report health materials to be written at a level higher than the recommended level across both 
audiology (Caposecco et al., 2014; Donald & Kelly-Campbell, 2016; Douglas & Kelly-
Campbell, 2018; Joubert & Githinji, 2013; Laplante-Lévesque et al., 2012), and other health 
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disciplines (Bennett et al., 2012; Bhandari, 2010; D'Alessandro et al., 2001; Friedman & 
Hoffman-Goetz, 2006).  
Doak et al. (1996) suggest that revision of patient health materials is indicated if the 
assessed RGL is higher than 9. The original brochure’s RGL of 8.7, although lower than this 
and that of many of these published studies, remains above the recommended level. Further, 
given the over-representation of Māori in both MHL and low levels of health literacy, a RGL 
of lower than 6 is recommended (Berkham, 2011, Joubert & Githinji, 2013). Using a 
recommended RGL of 4-5 would result in the original brochure being written approximately 
4-5 levels higher than appropriate for this population. With levels of inadequate health 
literacy being reported at 75-80% for Māori (MOH, 2010), the ability to process and 
understand health information is diminished for this population. It is therefore clear that 
reflecting this population in sample selection was imperative for this study.  
 
4.2.2 Suitability of the Original Brochure 
Suitability of patient health materials further enhances ease of reading and 
comprehension, particularly for those with low health literacy (Horner et al., 2000; Kelly-
Campbell & Manchaiah, 2020), thereby contributing to self-efficacy (Doak et al., 1996). Self-
efficacy has been shown to be improved when suitability of materials are improved 
(McMullan et al., 2018, Donald & Kelly-Campbell, 2016), and individuals with high self-
efficacy have been shown to have better health outcomes and self-management of health 
conditions (Bandura, 1997; Smith & West, 2006). 
The original brochure in the current study was evaluated as being ‘adequate’ (61%) 
for patient education when rated using the SAM tool. These results reflect the findings in 
previous studies, that health materials could be improved in terms of suitability, with the 
majority of the materials assessed reported as being ‘adequate’ or ‘not suitable’ (Nasser et al., 
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2012; Shieh and Hosei, 2008; Smith et al., 2013; Weintraub et al., 2003; Yin et al., 2013). 
Studies evaluating audiology materials, although limited, have reported similar findings 
(Caposecco et al., 2014; McMullan et al., 2018; Ming & Kelly-Campbell, 2018). These 
studies highlight the need for improvement in patient health materials given to clients in an 
audiological setting. 
 
4.3 Revision  
Revision of a text which subsequently renders an improvement in RGL and suitability, 
addresses the mismatch between the level at which health materials are written and the health 
literacy levels of patients, supports health literacy, and corresponding outcomes. Thus far, 
studies which have undertaken revision have largely focused on selection of written materials 
with a relatively high RGL, and low levels of suitability. Donald and Kelly-Campbell (2016), 
McMullan et al., (2018), and Ming and Kelly-Campbell (2018) all undertook revision studies 
where the RGLs of selected materials ranged from 10.5 to 15.4, with the latter two studies 
rated as not suitable using the SAM tool. In contrast to these studies, the RGL of the chosen 
health material was lower than that of those published, and the suitability was rated higher.  
 
4.3.1 Readability of the Revised Brochure 
The mean RGL for the revised brochure was assessed at 4.5. This conferred 
significant improvements in readability, in essence by over 1.5 grade levels from the 
recommended 6th RGL. These results were in agreement with previous studies. In the Pothier 
et al., 2008 study which sought to revise 20 speech and language therapy leaflets, revision 
conferred marked improvements in RGLs with a mean score of 5.4. Similarly, the revisions 
undertaken by Donald and Kelly-Campbell (2016), McMullan et al., (2018), and Ming and 
Kelly-Campbell (2018), produced average RGLs of 6.9, 5.5 and 5.9, respectively. Although 
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these studies used differing measures of readability, the overall results support the theory that 
revision of a text can consistently provide improvements in readability. 
The revised RGL of 4.5 in this study is also considered to be at a level which is able 
to convey understanding to the majority of the target population, thereby supporting those 
with low levels of health literacy and importantly, addressing the inequalities experienced by 
Māori within healthcare. The revised brochure is therefore expected to support health literacy 
by ensuring a readability level that provides enhanced comprehension, thereby contributing to 
positive health outcomes. 
 
4.3.2 Suitability of the revised brochure 
The revised brochure achieved a SAM rating of 94% with peer review ratings of 91% 
and 94%. These scores placed the revised brochure in the ‘superior’ category. The findings 
reflect those of the previously discussed studies by McMullan et al., (2018), and Ming and 
Kelly-Campbell (2018). In these studies, the revisions resulted in an improvement in the 
suitability rating to superior. In contrast to readability, direct comparisons between these 
studies and the current study can be made as the SAM tool was used to assess suitability. 
Donald and Kelly-Campbell (2016) used best practice measures to guide their revision, and 
participant feedback confirmed improvements to the suitability of the material, however, the 
SAM tool was not specifically employed to rate the revision. It is clear however, that revision 
of health materials has the ability to improve suitability for patient education, which in turn 
contributes to supporting health literacy. 
 
4.4 Learner Verification 
This study resulted in findings which were not statistically significant for learner 
verification, thereby supporting the null hypothesis. In effect, this suggests that the readers of 
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the revised brochure did not report any differences in terms of comprehension, self-efficacy, 
and preferences over the readers of the original brochure. Although studies measuring learner 
verification of revision are limited, these results contrast with results reported in the current 
literature. In the study by Donald and Kelly-Campbell (2016) previously cited, the authors 
revision of a mock paediatric report culminated in statistically significant differences on 
measures of comprehension, self-efficacy, and opinions reporting effect sizes ranging 
from .456 to .866. Of note in this study, the authors used a combination of parental 
recommendations and best practice guidelines to assist with revision. This model may have 
contributed to the larger effect sizes reported. In addition, the authors assessed the original 
report as having a RGL of 15.4. In contrast to the current study the magnitude of this level 
would be expected to show greater variation in differences for learner verification.  
In a similar study by Ming and Kelly-Campbell (2018), learner verification for an 
original and a revised tinnitus brochure was assessed using the Cloze procedure for 
comprehension measures, and a novel questionnaire to measure self-efficacy. Unlike the 
current study, the authors found a significant difference between the revised and original 
brochures reporting large effect sizes (Cloze effect size d = 3.8, self-efficacy effect size d = 
2.0). A major difference was the use of a focus group method and heavy reliance on 
participant feedback to guide revision. The RGL of 10.5 more closely aligned with the current 
study, although the SAM rating was ‘not suitable’.  
Comparisons with these studies suggest that the use of participant feedback for 
revision may be an appropriate addition to the model. Indeed, involving members of the 
target audience in the revision process has been suggested to improve the suitability of the 
material (Jones et al., 2011; Vadaparampil & Pal, 2010). This concept is highlighted in the 
current study. One of the comprehension questions asks whether the child’s hearing is 
normal. Forty-eight percent of respondents (in an even distribution in both groups) answered 
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that they thought the answer was true – ‘my child’s hearing is normal’. This 
misunderstanding clearly demonstrates that this element of the revision was flawed, and may 
potentially have been ameliorated by reader feedback prior to revision. However, for reader 
recommendations to be meaningful, a sample reflective of the target population would be 
essential. Further comparisons to these studies indicate that a higher RGL and SAM rating in 
the unrevised materials may yield more significant effects.  
Although unlikely, due to the current literature to the contrary, it is possible that the 
null hypothesis is true. It is also important however, to consider that publication bias indicates 
that studies which support a null hypothesis are rarely published, and it is therefore difficult 
to compare studies with similar findings. There are several considerations which need to be 
taken into account when interpreting the validity of the results. It is the author’s view that the 
most likely reason for the null hypothesis being supported is due to the sample of participants 
in the study not being representative of the target population. The demographic data from the 
sample collected does not reflect that of the intended audience. As discussed in chapter one, 
39% of reported HL were assigned to Māori children in 2018, in comparison to New Zealand 
European at 55%, and further that Māori children were more likely to have a MHL (Digby, 
2019). These figures are in sharp contrast to the study sample which reported only 7% of 
respondents identifying as Māori, 70% as New Zealand European, and 23% selecting ‘Other’ 
for ethnicity.  
Given that a child is likely to receive a diagnosis of HL between the ages of 0 and 5 
years the mean age at 35.25 years, was comparable to the mean of age of mothers and fathers 
at birth 31.45 years (Statistics New Zealand - Tatauranga Aotearoa, 2018). However, only 4% 
of respondents identified as male, with the remaining 96% selecting female for gender. 
Clearly this shows a mismatch with the general population reported as 49.1% male and 
50.9% female (in the absence of diverse data collection currently in New Zealand) (Statistics 
66 
 
New Zealand - Tatauranga Aotearoa, 2018). Perhaps the most significantly contrasting 
demographic statistic in the study sample is the level of education. Seventy seven percent of 
respondents reported having either an undergraduate degree (50%), or a postgraduate degree 
(27%), with the remaining 23% having some form of High School qualification. In the most 
recently collected data (2017), 26% of people in New Zealand reported having a tertiary level 
qualification (Bachelors degree or higher), with 19% of those reported having no formal 
qualification (Ministry of Education, 2020). According to the literature, in order to 
understand the brochure, readers would need to have completed an average of 8.7 years of 
education. All participants in the study sample reported to have completed years of education 
in excess of this, ranging from 11 – 19 years. It would therefore be expected that all readers 
would be able to comprehend the information given.  
A further barrier to sourcing a representative target population revolved around access 
and time frame constraints. The study was undertaken during a Covid-19 lockdown period 
which significantly limited access to participants as pre-schools and kindergartens were 
closed. This meant that the survey needed to be delivered in an online format and sampling 
was required to be completed via email invitations. The invitations were not received until 
the re-opening of the childcare facilities, and the response rate was low. As time frames 
became tight a decision was made to move from purposive sampling, whereby a range of 
decile locations were specifically targeted, to convenience sampling where the survey was 
opened up to the general population through Facebook requests. These constraints limited the 
sample to those who had both access to the internet, and the authors personal contacts who 






4.5 Participant Feedback 
Although the results indicated that there were no statistically significant differences in 
preferences between the original and revised versions of the brochure, results of participant 
feedback found more favourable responses towards the revised version. Feedback was 
divided into six main categories: (1) Ease of reading, (2) Ease of understanding, (3) 
Language, (4) Graphics, (5) Meeting expectations, and (6) Layout and design. The overall 
theme in all of these categories suggested that the revised version was preferred over the 
original. However, at times these comments were contradicting, highlighting conflicting 
views held by different participants. For example, in the revised version, some respondents 
felt that there was too much information, whereas others commented that there was too little. 
In contrast, there were some clear commonalities, for example, with regards to the graph in 
the original version, many commented that they found it confusing. These inconsistencies 
reflect the challenges in providing materials which suit the preferences of all members of a 
population. Donald and Kelly-Campbell (2016), and Ming and Kelly-Campbell (2018), 
reported similar challenges in their studies meaning that compromises were necessary in 
implementing participant’s suggestions.  
These findings perhaps re-iterate the suggestion that participant feedback prior to 
revision may be a more appropriate study design. Moreover, providing comments was 
voluntary in the survey, indicating that if specifically sought, suggestions may have produced 
a fuller picture of reader preferences which could be then used to guide revision in a more 
targeted way. 
 
4.6 Clinical Implications 
Parents of children who are newly diagnosed with HL may have limited recall of 
verbal information due to both the complexity and volume of information received, and the 
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emotional impact of the diagnosis. Notwithstanding this, verbal recall is considered to be 
around 50% at best, with much of the recalled information remembered incorrectly (Kessels, 
2003). For this reason, it is recommended that verbal information is supplemented with 
written information. It is therefore imperative that written patient materials promote 
understanding, particularly given the complex decision making required of parents of 
children with a MHL. The brochure selected for this study resulted in the findings that this 
resource is not able to promote understanding for many of its intended recipients when 
assessed using recommended measures. These findings are reflected in the current literature. 
Although the results of this study did not find significant improvements in learner 
verification for the revised brochure, the findings do lend weight to the current research that 
health materials are able to be improved in terms of readability and suitability, two major 
measures that have been shown to confer benefit to health literacy in individuals. This should 
serve as an indication to health professionals that many education materials are unsuitable for 
their patients, and revision of such can ameliorate these disparities. Using best practice 
guidelines to guide revision of health materials is a simple and effective tool to increase the 
likelihood that patients will attain the information and skills necessary to make considered 
health decisions which may result in improved outcomes.  
In order to support patient understanding, self-efficacy, and whānau-centered care, 
clinicians should determine whether the written materials they provide are appropriate to 
achieve this aim by utilising the tools recommended in this study. Best practice guidelines 
can be used to either revise materials which are found to be inappropriate, or create health 






4.7 Limitations  
4.7.1 Limitations of Readability Formulas 
As discussed in chapter one, readability formulas are a commonly used tool for 
assessing the understanding of a text. Although they are considered one of the most useful 
tools for assessing and writing health materials, they are not without limitation. These 
limitations revolve around the narrow use of linguistic features required in text 
comprehension, text cohesion for building knowledge, exclusion of vocabulary, style, layout 
and grammar, and lack of account of world knowledge (Crossley et al., 2017; Kong & Hu, 
2015; McNamara et al., 1996). The F-K for example, has been criticised as underestimating 
the RGL due to the program recognising decimal numbers, bullet points, and abbreviation 
stops as a period at the end of a sentence (Friedman & Hoffman-Goetz, 2006). A further 
suggested weakness of the F-K is that readers are only required to comprehend 75% of the 
text, and only calculates RGLs between 3 and 12 (D’Alessandro et al., 2001; Wang et al., 
2013).  
Hyphenated words, and words with suffixes are not counted as syllables in the FOG 
calculation which has also been suggested as a weakness (Friedman & Hoffman-Goetz, 
2006). In addition, readability formulas are unable to determine measures which contribute to 
understanding and ease of reading such as formatting, use of white space, font, and clear 
purpose of intended message (Redish, 1981), meaning that RGLs should not be used 
independently to evaluate the appropriateness of a text. Despite this, readability formulas 
remain an important component of the overall assessment of patient education materials, 






4.7.2 Research Model 
A lack of effect (0%, 1%, and 1.3%) was reported for learner verification, confirming 
statistical power was appropriate for the study. These effect sizes mean that very little of the 
variance in outcome is accounted for by the revision. There were however, several limitations 
of the model which may have impacted on the validity of the results. Due to time and 
resource constraints, an equivalency study was unable to be undertaken to ensure the validity 
of the comprehension metric used. Similarly, metrics used for assessment of self-efficacy and 
preferences by questionnaire do not necessarily accurately measures these constructs. In 
addition, the comprehension questions may have been subject to ceiling effects, whereby the 
high level of education of the participants resulted in these questions being too easy. 
Compounding this effect, was the open nature of the test which gave the readers the ability to 
refer back to the brochure when answering the questions. However, the decision to make the 
test open was based on a more ‘real world’ situation whereby caregivers receiving the 
brochure have the ability to refer back to the resource.   
As previously discussed, the online nature of the survey excluded participants without 
access to the internet or email. This may have also compromised the study sample in terms of 
reducing access to those in low socioeconomic demographics, thereby contributing to the 
inability to source a representative sample. A further complication of using an online format 
involved the need to change the brochure format to a web page. This resulted in some 
confusion around the participants perceptions of what a brochure should look like versus a 
web page.  
 
4.8 Future Research 
Many written health materials are written at a level which does not support health 
literacy (Bennett et al., 2012; Bhandari, 2010; Friedman & Hoffman-Goetz, 2006; Joubert & 
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Githinji, 2013). Due to the paucity of research based on revision of written health materials 
within audiology, it is recommended that further studies are required to assess whether 
revision of materials confers significant benefit to individuals. This study has highlighted the 
pitfalls in designing and undertaking this type of research and these should be used to help 
design future studies. Of particular note are issues around participant selection bias, and steps 
to overcome this. Future studies should be prepared to identify a sample that is representative 
of the intended population by considering methods employed by comparative studies. That is, 
purposive, or stratified sampling procedures, using targeted approaches, and use of paper 
surveys or focus groups rather than online. In addition, gathering participant feedback prior to 




Optimal health outcomes rely on the ability of health consumers to achieve a level of 
self-efficacy which enables them to make decisions about their healthcare. A lack of 
appropriate patient education materials provides a barrier to the patient’s ability to be 
informed and take an active role in decision-making. For parents of children diagnosed with a 
MHL, understanding both the diagnosis and the impact of the condition is critical to ensuring 
positive outcomes for their child in terms of psychosocial, emotional, academic, and speech 
and language development. It is therefore crucial that parent health materials support health 
literacy.  
Results of this study indicate that the readability and suitability of a paediatric MHL 
brochure given to parents/caregivers in a clinical setting, presents a mismatch between the 
health literacy of this population and the level at which it is written. This means that the 
majority of the recipients of this resource are likely to have difficulty reading and 
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comprehending the material. Although the current study was unable to find significant 
differences between the original and the revised version in terms of preference, self-efficacy, 
and comprehension, it is believed that this was due to issues within the model, rather than a 
true reflection of the hypothesis which is supported by the literature. Health professionals 
have a responsibility to ensure that the health education materials provided to parents of 
children with MHL are readable, suitable, and promote understanding. To this effect, existing 
resources should, if indicated be revised, or new resources be developed which support the 
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Appendix A: Best Practice Guidelines 
Planning  
 
Determining the target audience is the first step in the planning stage. This involves understanding the characteristics of the 
intended recipients and clearly defining the messages and key objectives of the resource (Doak et al., 1996; MoH, 2012). 
Characteristics of the audience involve age, gender, culture, and literacy levels (Doak et al., 1996). Ensuring a match between the 
intended audience and manner in which health information is presented, is vital to achieving suitability. For example, “if all New 
Zealanders are the intended audience, the resource should reflect the cultural, ethnic and disability diversity found throughout New 
Zealand” (MoH, 2012, p 23). Determining the purpose and goals of the resource will help define the scope for example: increasing 
audience knowledge, effecting a change in behavior, or prompting action (MoH, 2012). This can also help to determine which 







The purpose of the document needs to be readily obvious to the reader in order for them to understand the 
intention and not miss the point. To effect this, the purpose should be explicitly stated in the title, cover 
illustration, or introduction. Topics within the content should be aimed at the application of knowledge or skills 
which promote desirable reader behavior. This information should be directly aimed at helping the reader to 
solve their problem. The scope should be limited to the essential information necessary for the purpose of the 
document, and no more than can be reasonably expected to be learnt in the allowable time. A summary is also 






Literacy demand incorporates a RGL of 5 or less using a readability formula which estimates the level of 
reading difficulty. Conversational style and an active voice are recommended with simple sentences and an 
absence of embedded information making passages easier to understand and speeding up the reading process. 
Vocabulary factors such as use of common and imagery words, and examples used to explain technical, 
concept, value judgement, and category words should be used. Using context prior to introduction of new 





The authors recommend that the cover graphic be friendly, attractive and clearly related to the purpose of the 
material. Illustrations should be either familiar, or simple and easily recognisable without distracting detail. 
They should be relevant to the information, and promote the key messages. Elaborate borders, colours, or 
unnecessary illustrations can detract from the message. Any tables, charts or graphs need to include step by step 
directions or explanations to promote comprehension and self-efficacy. Finally, any graphics must contain a 





Layout can have a significant impact on the suitability of materials. The authors recommend at least 5 of the 
following factors be present in the document: 
• Illustrations are adjacent to the related text.  
• Layout and sequence of information are consistent, making it easy to predict the flow of information.  
• Visual cueing devices (boxes, arrows, shading) are used to direct attention to key content.  
• Pages do not appear cluttered.  
• Use of colour supports and is not distracting to the message. Readers need not learn colour codes to 
understand and use the message.  
• Line length is 30 to 50 characters and spaces.  
• There is high contrast between type and paper.  
• Paper has a non-gloss or low-gloss surface.  
 
The type and size of the font can also affect ease of reading. Using all caps and different font types and sizes can 
make the material look confusing. The type size should be at least 12 and typographic cues such as bold type 
can be used to emphasise key points. Lists should be grouped under subheadings as adults with low levels of 









Providing interactions in terms of asking the reader to solve problems or make choices for example, can 
promote long term memory retention. This can be included in the text and/or the graphic.  Modelling specific 
desired behaviours or skills through observation or familiar instances can enhance learning stimulation, and 
motivation can be enhanced by dividing complex topics into smaller parts. If people are able to experience small 





Providing a cultural match to the intended audience revolves around measure of logic, language, and experience. 
Central concepts of the material should be similar to the culture of the target readers. Cultural images used need 




Learner verification is a vital part of assessing the comprehension and suitability of a material and should be undertaken by 
qualitative assessment of the target population (Lampert et al., 2016). Inclusion and exclusion criteria need to be formulated in 
order to ensure the target audience are representative, and those with low literacy levels are also included (Weiss, 2003). To effect 
this, two groups of equal size may be recruited, with one group required to read the original material and the other the revised 
version. Measures of self-efficacy and comprehension are suggested to be the most useful constructs to determine improvement of 
a written material (Doak et al., 1996). Comprehension measures can determine the reader’s ability to correctly interpret the 
message and demonstrate understanding, whereas self-efficacy assesses the reader’s confidence in their ability to carry out 
instruction and subsequently manage their health (Doak et al., 1996). Comprehension can be assessed by the use of knowledge 
questions regarding key objectives (Lampert et al., 2016), while self-efficacy can be measured by asking participants to rate their 
level of confidence in the understanding of the key messages (Ming & Kelly-Campbell, 2018). Another important aspect of 
verification is obtaining feedback from members of the target audience in terms of the suitability and attractiveness of the material 




































Appendix E: Demographic Questionnaire 
            
          
     
 
QUESTIONNAIRE       




☐ Male   ☐ Female  ☐ Non-Binary 
 
2. Years of age: 
 
3. Which ethnic group do you belong to? 
☐ New Zealand European  ☐ Māori 
☐ Samoan    ☐ Cook Island Māori 
☐ Tongan    ☐ Niuean 
☐ Chinese    ☐ Indian 
☐ Other Please state: 
 
 
4. What is your highest qualification? (E.g. NCEA/school certificate, degree/diploma, 







Appendix F: Learner Verification Questionnaire 
            
          
   
Part 1. In this section, you will be asked questions about how well you understood what was 
in the report. Please read each question and choose the answer you think is correct. 
 
1. Which of the following statements is TRUE about your child’s hearing? 
 
a. He/she will need hearing aids. 
b. He/she may not be able to hear quiet sounds and quiet speech. 
c. It is normal. 
d. He/she will have trouble hearing only in noisy situations. 
 
2. Which of these statements is FALSE about how your child’s hearing loss will affect 
him/her? 
 
a. He/she will have difficulty in noisy situations such as day care or classrooms. 
b. He/she will only have trouble hearing when they go to school. 
c. He/she may have trouble learning to speak. 
d. His/her hearing may get worse while they have an ear infection. 
 
 
3. Which of the following statements is FALSE about how you can talk to your child? 
 
a. Speak loudly to him/her. 
b. Keep still while talking. 
c. Look at him/her when you talk to them. 
d. Use facial expressions and gestures. 
 
4. Will your child need hearing aids? 
 
a. Yes definitely. 
b. Only if he/she has trouble speaking. 




d. Possibly. Your audiologist can help you decide what is best as your child grows. 
 
5. Which of the following statements is FALSE about how you can help your child to 
hear? 
 
a. Turn off the TV or close doors. 
b. Move away from noises. 
c. Get his/her attention before you speak.  
d. Move to within 2 metres of your child. 
6. What should you do if you are concerned about your child’s speech? 
a. Talk to your audiologist. 
b. Ring your child’s GP. 
c. Take him/her straight to the doctor.  
d. Wait and see if it gets better. 
Part 2. In this section, you will be asked questions about how confident you feel about your 
understanding of the brochure. Please read each question and choose the answer you think 
best describes your level of confidence. 
 







2. After reading the brochure, how confident are you that you understood the 












Not confident      Slightly confident       Moderately confident     Confident      Very confident 
Not confident      Slightly confident       Moderately confident     Confident      Very confident 





Part 3. In this section, you will be asked questions about your opinion of the report. Please 
read each question and choose the answer you think best describes your opinion. 
 






























Strongly agree   Agree   Somewhat agree   Neither agree nor disagree   Somewhat disagree   Disagree   Strongly disagree 
 
Strongly agree   Agree   Somewhat agree   Neither agree nor disagree   Somewhat disagree   Disagree   Strongly disagree 
 
 
Strongly agree   Agree   Somewhat agree   Neither agree nor disagree   Somewhat disagree   Disagree   Strongly disagree 
 
 
Strongly agree   Agree   Somewhat agree   Neither agree nor disagree   Somewhat disagree   Disagree   Strongly disagree 




































Strongly agree   Agree   Somewhat agree   Neither agree nor disagree   Somewhat disagree   Disagree   Strongly disagree 
 
 
Strongly agree   Agree   Somewhat agree   Neither agree nor disagree   Somewhat disagree   Disagree   Strongly disagree 
 
 
Strongly agree   Agree   Somewhat agree   Neither agree nor disagree   Somewhat disagree   Disagree   Strongly disagree 
 
